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A system for rapid identification of hair specimens by means of hair impression

studies is outlined. A series of camera lucida diagrams depicting the structure of hairs

of some artiodactylan species is presented. This facilitates identification by permitting

a direct visual comparison with the hair pattern of an unknown hair specimen.

Introduction

In nature it is very difficult to keep track

of all the animals killed by the Tiger and one

of the important methods of knowing the food

habits is through collection of faeces contain-

ing hairs which will reveal the animal preyed

upon by the Tiger. The prey animals cover

a wide range of species which fall in the cate-

gory of both domestic and wild animals. Pri-

mary need for studying food habit of carni-

vores in general and Felidae in particular

prompted the authors to undertake study of

hair structure of some wild Artiodaetyla which

forms the prey animals of carnivora.

The present work involves hair impression

study.

Material and Methods

Initially, all hair specimens were carefully

washed in hot water. They were air dried

thoroughly. The medium for taking hair im-

pression is prepared as follows:

A solution of cellulose acetate is obtained

1 Accepted August 1978.

2 Project Tiger, Melghat, Paratwada.
3 Department of Zoology, Vidarbha Mahavidya-

laya, Amravati.

by dissolving 2.5 g of cellulose in 10 ml of

acetone and 40 ml of ethyl lactate are added

to give a uniform viscous colourless solution.

A drop or two of this viscous medium is

carefully spread over a clean microscope silde

to give a uniform thin layer and a piece of

the hair under investigation is placed on it

immediately and allowed to stand for 10

minutes. The slide is then dried in an air oven

at 55 °C for about 30 minutes, when the hair

piece can be easily lifted off. The clear impres-

sion obtained can be examined under a micro-

scope by focussing on the medial region. The

advantages of this method developed in the

Forensic Science Laboratory, Bombay by Dr.

M. S. Madiwale, are:

1 Even a small piece of hair can be studied

as no stretching or fixing of hair is neces-

sary.

2 . As no stretching is done or pressure is

applied, impressions obtained are repro-

ducible.

3 . Drying under reproducible conditions give

faithful impressions which can be re=

peated.

4. Impressions are suitable for easy handling

and preservation as record for future re-

ference.
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The magnification of diagrams is x 940.

Observations

The structural parts of a hair are cuticle,

cortex, medulla, pigment and hair cells. In

the system of hair identification to be out-

lined only cuticle is important. The structure

of these patterns which form the basis of their

identification under study are given along with

macroscopic characteristics.

black buck Antelope cervicapra

Fig. 1.

Gross Appearance:

Length 1 to 2 cm. The hairs look slightly

curved and are more or less equal in diameter

throughout except a gradual taper at apex. The

diameter at the proximal end measures 48 /x.

The colour of hair is white in the proximal

region with grayish coloured band immediately

below the distal one third region. The terminal

Fig. 1. Black Buck {Antelope cervicapra)

portion is black. Some hairs are pure light

brown in colour and some pure white and
black.

Microscopic Appearance

:

Scales are imbricate with plain borders.

barking deer Muntiacus muntjak

Fig. 2.

Gross Appearance:

Length 2 to 3.8 cm. The hairs look straight

and more or less equal in diameter. The dia-

meter at proximal region measures 112 [i. The
colour of hairs is brown with black tip.

Others are white.

Fig. 2. Barking Deer (Muntiacus muntjak)

Microscopic Appearance

:

Scales are imbricate with serrate edges,

sambar Cervus unicolor

Fig. 3.

Gross Appearance:

Length 3 to 5 cm. They are narrow in pro-

ximal region, becoming broader in the medial

and tapering off in the distal region. They

measure 180 /a in diameter in the medial

region. The colour of hair is almost pure

white in the proximal region, gradually chang-

ing to yellowish brown in the medial region.

The distal region is black.
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Fig. 3. Sambar (Cervus unicolor)

Microscopic Appearance

:

The scales are imbricate with dentate edges.

SPOTTED DEER AxiX axis

Fig. 4.

Gross Appearance:

Length 3 to 4 cm. Hair stems are slightly

wavy. The diameter of the hair at the proxi-

mal region is 84 /x. The colour of the hair is

white in the proximal region which changes

to brown in the medial region. The distal re-

gion is yellowish brown.

Fig. 4. Spotted Deer (Axis axis)

Microscopic Appearance:

The scales are imbricate serrate.

chinkara Gazella gazella

Fig. 5.

Gross Appearance:

Length 18 to 22 cm. The hair measures 54

[j- in diameter in the proximal region increas-

ing perceptibly in size in the medial region

and then gradually tapering in the distal re-

gion. At the proximal region colour is gene-

rally black, medial region being greyish, and

the distal region is white. Some hairs are pure

white.

Fig. 5. Chinkara (Gazella gazella).

Microscopic Appearance

:

Scales are imbricate with serrate edges.

nilgai Boselaphus tragocamelus

Fig. 6.

Gross Appearance:

Length 23 to 27 cm. The hair at the pro-

ximal region measures 140 /x in diameter. Stems

are quite fragile and easily broken. The colour

of the hair is almost white in the proximal

region. In the medial region two third portion

is brown gradually changing to black in the

distal region.
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Microscopic Appearance:

The scales are imbricate with flattened edges.

Fig. 6. Nilgai (Boselaphus tragocamehis) .

Acknowledgements

We express our thanks to Shri G. B. Dash-

putre, IFS. Chief Conservator of Forests,

Maharashtra State, Poona for his keen interest

during the progress of this investigation and

giving encouragement from time to time. We
also express our thanks to Dr. K. V. Murthy

and Dr. N. Naimuddin, Principal, Vidarbha

Mahavidyalaya, Amravati for providing neces-

sary facilities to undertake the investigation,

Dr. S. K. Meghal, Deputy Director, and Shri

V. M. Chitale, Assistant Director, Forensic

Laboratory, Nagpur for helping in technique

and material, and to Shri J . C. Daniel, Cura-

tor, Bombay Natural History Society, Bombay
for providing hair specimens.

302


